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ABSTRACT
We present five cases of dramatic subperiosteal

bone formation following fracture of the distal
femoral physis in children with myelomeningocele.
These fractures often go unrecognized due to lack
of displacement and/or pain. Children present
with a swollen, warm extremity and often systemic
signs of inflammation, but rarely any pain or his-
tory of trauma. The dramatic radiographic appear-
ance can cause a diagnostic dilemma. We present
these cases in order to familiarize the clinician
with the oftentimes dramatic appearance of this
injury.

INTRODUCTION
Lower extremity fractures in children with myelom-

eningocele are common. They occur in 20% of patients
and usually before the age of 9 years.8 The presenta-
tion is often elusive with swelling and warmth of the
lower extremity and frequently with a temperature, el-
evated leukocyte count and sedimentation rate.4,12,13

There is rarely any associated pain or histor y of
trauma.3,7,8,9,11 Initially, the work-up may consist of evalu-
ation for other, more common sources of infection. The
warm edematous limb frequently becomes suspect for
cellulitis and/or osteomyelitis and even sarcoma in light
of the other clinical findings. Treatment and further
workup will proceed along this course unless the pat-
tern of healing is recognized on the radiograph. Fail-
ure to make the diagnosis initially was common in the
cases we reviewed.

CASES
Case 1

This nearly five year old female with a T12 myelom-
eningocele spent 6 weeks in a spica cast after bilateral
anterior hip releases. One week after cast removal she
presented with painless left thigh edema. A radiograph
revealed a Salter Harris type II fracture of the distal
femoral physis (Figure 1A). She was placed in a knee
immobilizer. Follow up films three weeks later (Figures
1B-C) show extensive subperiosteal bone formation en-
compassing nearly the entire femoral shaft.

Case 2
This 11 year old male with L1 myelomeningocele

presents to clinic before his regularly scheduled rou-
tine visit because his caretaker noticed right distal thigh
swelling, redness, warmth and fevers. He was admitted
to the hospital with the presumptive diagnosis of cellu-
litis and treated with antibiotics. When he failed to re-
spond in a few days, radiographs of the limb were ob-
tained to rule out osteomyelitis (Figures 2A-B). The
radiographs revealed a Salter Harris II injury to the
distal femoral physis with extensive periosteal elevation
along the entire shaft of the femur. Treatment consisted
of a brace and activity modification for six weeks.

Case 3
This two year old male with L1 myelomeningocele

spent five weeks in a hip spica cast following bilateral
anterior hip releases and bilateral tendoachilles length-
ening. A few days after cast removal, he was noted to
have a fever at home. He was brought to the pediatri-
cian for a work-up. At that time, he was noted to have
edema, warmth and erythema of both distal thighs.
Radiographs were obtained (Figures 3A-C). There was
no pain or history of trauma.

Case 4
This two and a half year old female with L4 myelom-

eningocele spent eight weeks in a hip spica cast after
bilateral proximal femoral osteotomies. Three days af-
ter cast removal she was brought in by her mother with
edema and warmth of the thigh. Infection was initially
suspected. Radiographs revealed a distal femoral
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Figure 1A Figure 1B

Figure 1C
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Figure 1. (A) AP radiograph of the femur immediately after injury. (B, C) AP radiograph of the proximal and distal femur three weeks after
injury.

Figure 2. (A, B) AP and lateral radiographs of the
femur several days after presentation.
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Figure 4. (A,B) AP and lateral radiographs of the left femur upon presentation. (C) Lateral radiograph of the left femur 15 months after the
injury.

Figure 4A Figure 4B Figure 4C

Figure 3A Figure 3B Figure 3C

Figure 3. (A) AP radiograph of both femurs. (B, C) Lateral radiographs of right and left femurs.
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physeal injury (Figures 4A-B). She was immobilized
again in plaster for 3 weeks. Radiographs after removal
showed exuberant callus formation. Days later she was
noted to have a proximal tibial physeal injury as well.
Note the Erlenmeyer flask deformity at her final follow
up 15 months later (Figure 4C).

Case 5
This three year old female with a high level myelom-

eningocele suffered a right distal femoral physeal in-
jury three days after coming out of a hip spica cast.
Radiographs two months after healing (Figure 5A). Per-
sistent Erlenmeyer flask deformity 13 years later (Fig-
ure 5B).

DISCUSSION
Most lower extremity fractures in myelodysplastic

children are diaphyseal or metaphyseal and although
there is rarely much displacement, are relatively easy
to recognize on plain radiograph. Nine percent of frac-
tures are through the physis and are more likely due
to repetitive stresses in children with some mobility
potential.7 Younger patients with myelomeningocele
undergo more frequent surgical procedures and subse-

quent post-operative immobiliza-
tion. This adds to their underly-
ing osteopenia and susceptibility
to fracture when the immobiliza-
tion is discontinued.1,4,8

Physeal fractures are more dif-
ficult to identify on plain radio-
graph. They are usually mini-
mally displaced due to the thick
periosteal sleeve. Frequently all
that is seen acutely is widening
of the physis. However, most
physeal injuries are discovered in
the subacute period when callus
has begun to form. Callus is fre-
quently abundant and may be due
to delayed presentation and lack
of immobilization.11 While diaphy-
seal and metaphyseal fractures
heal readily with minimal treat-
ment,4,7,8 physeal injuries require
more aggressive, prolonged treat-
ment in order to avoid growth
arrest and deformity.7 However, if
they are detected early, predict-
able and reliable healing can be
achieved with simple avoidance of
physical therapy and strenuous
activity while using their usual

braces for a period of one month.9

The radiographic appearance of a subacute fracture
can range from simple abundance of local callus to exu-
berant, subperiosteal bone formation along the entire
length of the affected bone. Misdiagnosis is frequent at
this stage. Metaphyseal flaring can simulate numerous
disorders including fibrous dysplasia, Gaucher’s disease,
heavy metal poisoning and various metaphyseal dyspla-
sias.5 The exuberant and disorganized callus formation
can simulate rickets, scurvy or syphilis.4 Also, these
patients frequently present with local and systemic signs
of inflammation which, when combined with the radio-
graphic appearance often leads to the diagnosis of os-
teomyelitis or osteosarcoma.4,8,12,13 While callus can of-
ten be extensive in sensate children as well, it remodels
as the bone begins to experience the normal stresses
of weightbearing after healing. The changes in myelom-
eningocele can persist for many years.5 We presented
two cases with sufficient follow-up to demonstrate the
Erlenmeyer flask appearance of the metaphysis years
after the injury.

The exact etiology of this phenomenon is strictly
speculative. The degree of periosteal stripping and sub-
sequent bleeding into the potential space can give the

Figure 5. (A) AP radiograph of both femurs. (B) AP radiograph of the knee taken 13 years after
the injury.
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radiographic appearance of pseudotumor of hemophilia.2
The flaccid muscle tissue may allow more periosteal
stripping and a larger hematoma to form before tam-
ponade occurs.5

The dramatic radiographic appearance that often fol-
lows these simple physeal injuries can pose a diagnos-
tic challenge to the untrained observer. The amount of
bone formation far from the injury is impressive. Care-
ful inspection of the physis and correlation with the clini-
cal presentation can aid in the diagnosis of this inter-
esting condition.

CONCLUSION
Children with myelodysplasia are at high risk for

lower extremity fractures due to osteopenia and lack of
sensation. Younger patients are at especially high risk
after a period of immobilization following surgery. These
injuries can often go unrecognized for a period of time.
Patients frequently present with local and occasionally
systemic signs suggestive of infection. It is important
to recognize the clinical and radiographic features of
this entity in order to avoid unnecessary work-up and
provide appropriate treatment.
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